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(54) PRODUCTION OF MASTER OPTICAL DISK 

(57)Abstract: 

PURPOSE: To provide a process for production of the optical master disk constituted in 
such a manner that two kinds of geometrical pit heights are attained in alternating tracks. 
CONSTITUTION: A positive resist 2 having sensitivity at a wavelength 12 is applied on 
the lower layer and a negative resist 3 having sensitivity at XI on the upper layer on a 
glass substrate 1 . The negative resist layer is exposed by irradiation with a laser beam 4a 
of the wavelength X\ and simultaneously the positive resist layer is exposed by 
irradiation with a laser beam 4b having the wavelength X2 and these layers are developed 
to form pit arrays 6a and 7. The surface thereof is then coated with a metallic material 
8such as Niby platingetc.and thereafterthis metallic material 8 is peeled from the 
substrate 1 to obtain a stamper mold 9. 



CLAIMS 



[Claim(s)] 

[Claim l]Negatives are developed after irradiating a resist film applied on a substrate 
with a laser beam which carried out signal abnormal conditionsA positive resist which is 
a manufacturing method of a master optical disk provided with a pit sequence from which 
pit height arranged in the shape of a track differsand which carries out a police boxand 
has a dissolution control function to a developing solution of negative resist on a 
substrate at the time of un-exposingOn the exposure beam wavelength lambda 2 of a 
positive resistnegative resist which is hard to exposeApply to a lower layer by a positive 
resistapply negative resist to the upper layer by arbitrary thicknessandrespectively A 



laminated structure and nothingThe upper negative-resist layer exposes the 1st pit 
sequence by a laser beam of the wavelength lambda IThe 2nd pit sequence of ****** is 
exposed by laser beam irradiation of the wavelength lambda 2 to the 1 st pit sequence 
simultaneous or independently at a lower layer positive-resist layerNexta manufacturing 
method of a master optical disk forming the 2nd pit sequence that forms the 1st pit 
sequencedevelops negative resist and develops a positive resist continuouslyand from 
which pit height differs. 

[Claim 2] A manufacturing method of the master optical disk according to claim 1 which 
formed a pregroove instead of the 1st or 2nd pit sequence. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacturing method of the master 

optical disk which has a pit of the different depth on a substrate. 

[0002] 

[Description of the Prior Art]An optical disc is reproduced by recording data according to 
the pit arrangement formed in the disk surfaceand the laser beam for read-out from an 
optical head irradiating with a pit topand detecting the catoptric light. This optical disc 
manufactures the metallic mold first called La Stampaand is mass-produced using this. 
[0003] Generally La Stampa of this optical disc is manufactured by the following 
mastering processes. Firstirradiating with the minute laser beam spot which carried out 
signal abnormal conditions applying resist to a recording surface and rotating glass 
original recordingafter grinding glass original recordingwashing and dryingit is made to 
move radially and a pit is exposed. Nextif this is developedthe exposed portion will be 
removedthe pit arrangement corresponding to a modulating signal will be formedand it 
will become a resist master. Nextthis surface part is filled up with metalsuch as nickeland 
a metallic mold is manufactured by exfoliating a resist master. 

[0004]Considering it as two kinds of optical pit height different alternately [ each ] with a 
track at this resist master as a method which carries out signal record with high density is 
proposed. For examplethis pit height is constituted so that it may be set to abbreviation 
lambda/4and abbreviation lambda / 8Tracking control is performed using the stable 
tracking signal acquired from the pit of abbreviation lambda / 8 by the push pull 
methodThe method of reproducing the signal from each pit sequence of abbreviation 
lambda/4and abbreviation lambda / 8 with a different signal processing method according 
to the height of each pit sequence is proposed (for exampleJP54- 136303 A). 
[0005]As the manufacturing method of the resist master of this method is shown in 
drawing 2 (A) - (D)after applying resist on a glass baseit changes laser power alternately 
[ each ] with a track like 4c and 4dand exposes a pit section. Nextthe development of this 
is carried outand as the pit section which the pit section exposed by the weak laser beam 
4c of power exposed by abbreviation lambda/8nand the strong laser beam 4d of power 
becomes the geometric pit height which is abbreviation lambda/4nit manufactures a resist 
master, n is a refractive index of the disk substrate reproduced using original recording. 
Thenas shown in drawing 2 (E) - (F)a resist master surface part is filled up with 



metalsuch as nickeland the metallic mold 9 called La Stampa is manufactured by 

exfoliating a resist master. 

[0006] 

[Problem(s) to be Solved by the Invention] In the resist master manufactured with a 
described methodAlthough it is desirable to make it the rectangular cross section shape 
which has predetermined width and depth dimension as for the shape of a pit sectionit is 
difficult not to become a rectangle as the sectional shape of a pit (abbreviation lambda / 
8n) or a pregroove shows in the mimetic diagram of drawing 3 and to make abbreviation 
lambda / 8n also stabilize the heightand it causes record signal quality degradation. As 
opposed to the height being prescribed by resist thickness and becoming the sameas a 
result of regulating a light exposure for this to form an abbreviation lambda/4n pit in the 
case of exposure by a laser beam in a glass substrate surfacelt is because the light 
exposure by dispersion in the sensitivity of a regist layerdispersion of laser exposing 
poweretc. changes and the sectional shape and height are not stabilized as for themsince a 
pit and a pregroove (abbreviation lambda / 8n) form by exposing till the middle of a 
regist layer. 

[0007]Thenthis invention solves the above-mentioned faultit constitutes it so that it may 
become two kinds of pit sequencesor the pregroove and pit sequence which differ in 
geometric height alternately [ each ] with a trackis stabilized and controls each geometric 
heightThe pit or the section of a pregroove aims at providing the manufacturing method 
of the disk original recording which is rectangular shape. 
[0008] 

[Means for Solving the Problem] As a means to attain this purposea resist film applied on 
a glass substrate in a lower layer A positive resistConsider it as two-layer structure which 
applied negative resist to the upper layerand a positive resist has a dissolution control 
function to a developing solution of negative resist at the time of un-exposingNegative 
resist combines each resist material so that it may have the characteristic which is hard to 
expose to the exposure wavelength lambda 2 of a positive resistThe upper negative-resist 
layer is exposed by laser beam irradiation of the wavelength lambda lthe 1st pit sequence 
or pregroove is formedsimultaneous or independentlya positive resist is exposed by laser 
beam irradiation of the wavelength lambda 2 in a****** positionand the 2nd pit 
sequence is formed in the 1st pit sequence or pregroove. Thennegative resist and a 
positive resist are developed and a resist master is manufactured. 
[0009] 

[Function] According to the above-mentioned meanssince formation of the 1st pit 
sequence or a pregroove is performed because the 1st pit sequence or pregroove part also 
exposes a negative-resist part thoroughlypit sectional shape is a rectangleand since pit 
height is prescribed by negative-resist thicknessit is stable. Since the 2nd pit sequence is 
prescribed by positive-resist thicknessit is stable, as a resulttwo kinds of pit sequences or 
the pregroove which differs in the geometric height of a pit alternately [ each ] with a 
track — a pit — likethat geometric height and sectional shape are controlled stably 
independentlyand a desired resist master can be manufactured. 
[0010] 

[Example] Drawing 1 (A) The manufacturing process of the resist master which set two 
kinds of geometric pit height to abbreviation lambda / 8nand abbreviation lambda / 4n is 
shown in - (G) as one working example of this invention, n is a refractive index of the 



reproduced disk substrate here. This invention is not limited by this. 
[001 1] As shown in drawingJ_(A)the dissolution control type positive resist to the alkali 
developing solution which combined with the surface of the glass base 1 novolak resin 
and naphthoquinonediazide which is sensitizing agents as the lower layer resist 2 with 
spin method etc. is applied. Since the thickness of the resist 2 becomes thin by the film 
decrease by developmentetc.it is made for the pit height of every other track of the disk 
eventually reproduced by La Stampa to be set to abbreviation lambda / 4n. n is a 
refractive index of the reproduced disk substrate here. 

[0012]It is hard to expose on the surface of the positive-resist film 2 to the exposure 
wavelength lambda 2 of a positive resist as the upper resist 3 after prebakingand the 
constructed type negative resist of a bridge insolubilized by crosslinking reaction to an 
alkali developing solution is applied. Since the thickness of the resist 3 becomes thin by 
the film decrease by developmentetc.it is made for the pit of every other track of a disk or 
the height of a pregroove eventually reproduced by La Stampa to be set to abbreviation 
lambda / 8n. 

[0013]Two laser beams of the wavelength lambdal and lambda2 which carried out signal 
abnormal conditions are used after prebakingrotating a glass baselt irradiates with the 
laser beam spot 4a by laser power required to expose the upper negative-resist layerand 
simultaneously^ irradiates with the laser beam spot 4b of the wavelength lambda 2 by 
laser power required to expose a lower layer positive-resist layeris moved radiallyand 
exposes a pit. 

[00 14] At this timeas shown in drawing 1 (B)as for the lower layer positive-resist part 
exposed on the wavelength lambda lthe part is included in the exposed field 5. Nextthe 
portion with which the laser beam spot 4b of the wavelength lambda 2 was irradiated 
when negative resist was developedThe lower layer positive-resist part which the pit was 
not formed of a development since the sensitivity of negative resist was not enough to the 
wavelength lambda 2and was exposed on the wavelength lambda 1 Since 
NEGAREJISUTOPATAN insolubilized by crosslinking reaction is in the upper parta 
developing solution is not touchedbut since development is not carried outonly the 
convex shape resist pattern 6a of about [ lambda/8n ] height as shown in drawing 1 (C) as 
a result is formed. 

[0015]Nextthe lower layer positive-resist part exposed on the wavelength lambda 1 also 
at this time when the positive resist was developedSince NEGAREJISUTOPATAN 
insolubilized by crosslinking reaction is in the upper parta developing solution is not 
touchedbut since development is not carried outthe concave resist pattern 7 of about 
[ lambda/4n ] pit height as shown in drawing 1 (D) is formedand a resist master can be 
manufactured. 

[0016]Hereafterlike the conventional method shown in drawing 1 (E)this surface part is 
filled up with the metal 8such as nickelafter conductor-ized processingand the La Stampa 
metallic mold 9 is manufactured by exfoliating a resist masteras shown in drawing 1 (TV 
[00 17] Although it determined that the resist thickness of each class will become pit 
height (abbreviation lambda/4nand abbreviation lambda / 8n) in the above 
explanationarbitrary pit height can be formed by changing this thickness. As for the 
combination of a positive and negative-resist materiala positive resist has a dissolution 
control function to the developing solution of negative resist at the time of un-exposing in 
addition to the aboveand the negative resist has just combined each resist material so that 



it may have the characteristic which is hard to expose to the exposure wavelength lambda 

2 of a positive resist. 

[0018] 

[Effect of the Invention]The pit sequence of which height or the section of a pregroove 
part is rectangular shapethe height accuracy is stabilized and the resist master of the 
request constituted from this invention so that it might become a pit sequence which has 
two kinds of geometric pit height alternately [ each ] with a trackor a pregroove and a pit 
sequence can be manufactured. 

Thereforethe quality of the signal to record can be improved and the stable signal is 
acquired from various pits and a pregroove. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Process drawing showing one working example of the master optical disk of 
this invention 

[Drawing 2] Process drawing showing the manufacturing method of the conventional 
master optical disk 

Drawing 3] The sectional shape mimetic diagram of the pit section manufactured with 
the conventional manufacturing method 
[Description of Notations] 

1 Glass base 

2 Positive-resist layer 

3 Negative-resist layer 

4a Laser beam (wavelength lambda 1) 

4b Laser beam (wavelength lambda 2) 

4c and 4d Laser beam 

5 Exposure region 

6a Convex shape resist pattern 

6b Concave resist pattern 

7 Concave resist pattern 

8 Metallic material 

9 La Stampa metallic mold 
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